Objectives: Local anesthetics are some of the most common drugs used in dentistry and about 6 million people daily around the world are subjected to their effect in procedures performed by a similar number of dentists who, in turn, are usually not aware of the fact of being allergic to this group of medications. Assuming that dentists are also patients, and that in their daily practice the contact with the allergen is very frequent, it is essential to assess the incidence of allergy to lidocaine in general dental practitioners. Material and Methods: The authors evaluated a group of 100 general dental practitioners in whom adverse reactions similar to anaphylaxis occurred after local anesthesia. The study included individuals who, in their thorough medical history, had experienced episodes of such reactions regarding the skin, airways, gastrointestinal tract and other areas. Results: The relations between type I hypersensitivity and certain symptoms, time from exposure to their appearance, as well as time from the last episode were investigated. Allergy to lidocaine was detected in 17 subjects -type I hypersensitivity was diagnosed in 13 cases (skin prick test -7; intradermic test -6) and 4 subjects had IgE-independent allergy (patch test). In the group where type I hypersensitivity was detected, urticaria, angioedema and rhinitis were indicated as inclusion criteria more often than among other subjects. According to the results, the occurrence of angioedema increased the risk of detection of type I hypersensitivity 68.8 times, and 1 year longer period from the last episode decreased this risk by circa 55%.
INTRODUCTION
Local anaesthetics are some of the most common drugs used in dentistry. Every day about 6 million people around the world are subjected to their effect in procedures performed by a similar number of dentists who, in turn, are usually not aware of the fact of being allergic to this group of medications. The consequences of rare, but serious, adverse reactions after administration of local anaesthetics constitute a major problem in daily general dental practice, primarily due to their common use.
Lidocaine is a common, potent anaesthetic, currently used in almost all types of local anesthesia. Apart from its main use in dentistry, it is also an antiarrhythmic drug, belonging to Class IB according to the Vaughan-Williams Classification of Antiarrhythmic Drugs [1] . It is very effective in controlling premature ventricular contractions, and it shortens the length of action potential and the refractory period [2] . Lidocaine is usually well tolerated; however, its toxicity increases with the concentration of the solution in geometric progression. It can also cause allergic reactions. This drug daily, using local steroids and calcineurin inhibitors were excluded from the study group. The examination was initiated by acquiring medical history information, which included extensive data about the anaphylactic symptoms in the past, which where related to local anesthesia. In the studied group, prick tests with a set of the most common environmental allergens (Allergopharma-Nexter, Poland) and 2% lidocaine without vasoconstrictors, were performed on the inner part of the forearm. The results were obtained in 20 min. A blister with a diameter above 3 mm was recognized as a positive result. In the case of a negative or questionable result of the prick test, the studied individual was subjected to intracutaneous testing, which was performed with a tuberculin syringe. The first stage involved the intracutaneous administration of 0.02 ml of lidocaine with a 1 to 1000 dilution (with 0.9% NaCl) and the formation of an initial blister of 3 mm in diameter. The 0.01% histamine solution was used as a positive control, and the solution in which the allergenic extract was diluted as a negative control. In the case of no reaction after 20 min, the test was continued by injecting a lidocaine solution with a 1 to 100 dilution. The reaction was also evaluated after 20 min. The test was continued by intracutaneously injecting allergenic solutions with a 1 to 10 dilution, and 1 to 1 in 1 min intervals. The formation of a blister and erythema with a diameter > 5 mm in the examined area was recognized as a positive result. Patch tests were performed to assess the occurrence of type IV immune response. The investigated substance was 5% lidocaine gel (Chemotechnique Diagnostics, Sweden). The patch test unit with one of the chambers filled with lidocaine was placed on the upper part of the patient's back. The first reading was performed after 48 h, when the patch test was removed and the patient's skin was examined. The formation of erythema, papules, bumps or blisters in the place where lidocaine had been present was recognized as a positive result. The tests were interpreted should not be used in patients with confirmed allergic hypersensitivity to amide local anaesthetics. Also in the case of the second and third degree heart block, severe liver and kidney damage and epilepsy, one should proceed with great caution [3] . The side effects appearing after administering lidocaine are the cause of, very often premature, classification of the patient as "allergic" to local anaesthetics, even though there is no evidence in detailed diagnostic examination. Each adverse reaction after administering the anaesthetic is usually called an allergy and, therefore, every other dose is regarded as a justified concern. In most articles, authors pay attention to the fact that meticulous diagnostics of adverse reactions is mostly aimed at excluding, rather than confirming, the allergy [3, 4] . Assuming that dentists are also patients, and that they frequently come into contact with the allergen in their daily practice, it is essential to assess the incidence of allergy to lidocaine in dentists. As the authors were unable to find any reports in the available literature considering occupational allergies to dental anaesthetics, the aim of the study was to investigate the frequency of allergy to locally administered lidocaine in general dental practitioners with histories of adverse reactions to local anaesthetics.
MATERIAL AND METHODS
The authors evaluated a group of 100 general dental practitioners in whom adverse reactions similar to anaphylaxis occurred after local anesthesia. The study included individuals who, in their thorough medical history, had experienced episodes of such reactions regarding the skin, airways, gastrointestinal tract and other areas. The inclusion criteria were the following symptoms regarding: skin (utricaria, angioedema, erythema), airways (rhinitis, dyspnea), gastrointestinal tract (nausea, vomiting, diarrhoea), and other symptoms such as fainting or vertigo. Dentists with skin lesions located in the site of performing the diagnostic tests, taking antihistamines and steroids IJOMEH 2019;32(3) 335 tion revealed that urticaria increased the odds of detecting type I hypersensitivity 8.57 times. For rhinitis, it was a 10.5-fold increase (Tables 2 and 3) . Similar results were obtained for symptoms after exposure. In this case, the odds ratio of establishing type I hypersensitivity for urticaria was 5.375, for angioedema -49.412 and for rhinitis -15.304 (Tables 4 and 5) . No relation between atopy and type I hypersensitivity was found. Time from exposure to symptoms appearance was, on average, twice as long as in the group without type I hyperaccording to the recommendations of the European Academy of Allergy and Clinical Immunology [5] . The study was performed in accordance with the Declaration of Helsinki and upon obtaining the agreement of the Bioethical Committee of Medical University of Lodz, Łódź, Poland.
RESULTS
The group consisted of 100 subjects (47 females, 53 males). The mean age was 40.6±7.09 years. As far as the inclusion criteria are concerned, the most common was vertigo (75%) ( Table 1) . The relations between type I hypersensitivity and certain symptoms, time from exposure to their appearance, as well as time from the last episode were investigated. For this purpose, χ 2 and Mann-Whitney U (due to non-normal distributions) tests were used for categorical and numerical variables, respectively. The significance level was set at 0.05. Allergy to lidocaine was detected in 17 subjects -type I hypersensitivity was diagnosed in 13 cases (skin prick test -7; intradermic test -6) and 4 subjects had immuoglobulin E (IgE) independent allergy (patch test).
In the group where type I hypersensitivity was detected, urticaria (p < 0.05), angioedema (p < 0.001) and rhinitis (p < 0.001) were indicated as inclusion criteria more often than among other subjects. The odds ratio estima- sensitivity (20.5±8.23 vs. 9.85±2.23, p < 0.001). The total number of cases was 89, as 10 subjects without any symptoms were omitted and 1 missing data record appeared (Figures 1 and 2) . A multiple logistic regression analysis was performed for the presence of type I hypersensitivity as a dependent variable. Initially, the symptoms after exposure -urticaria, angioedema and rhinitis, as well as time from exposure to symptoms appearance and years from the last episode were used as independent variables. The backward stepwise procedure was used to obtain the model presented below. According to the results, the occurrence of angioedema increased the risk of detection of type I hypersensitivity 68.8 times, and extending the period from the last episode by one year decreased this risk by circa 55% (Table 6 ).
DISCUSSION
The adverse reactions regarded as allergic can be caused by completely different factors, which in turn can lead to the premature diagnosis of an allergy based only on the medical history or, conversely, to neglecting the symptoms caused by allergic reaction. Individuals whose medical history records indicate such symptoms as urticaria, angioedema or rhinitis, associated with the administration of a local anaesthetic, require detailed diagnostics in an allergy centre. that may resemble allergic reaction. These include toxicity, vasovagal response, incorrect drug administration and the influence of adrenaline, which is often added to the anaesthetic, as well as autonomic or anxiety reactions. Most toxic effects entail the excessive drug concentration in blood, which is caused by incorrect, intravenous injection, excessive dosage, or impaired function of the body organs responsible for drug metabolism [9] [10] [11] .
Autonomic reactions, such as vertigo, nausea, excessive perspiration and palpitation, manifest themselves usually directly before a certain procedure is performed. AccordSuch reactions can be directly related to the anaesthetic (allergy reaction) and its dosage (toxic reaction or overdose). In most cases, the adverse reaction after administering the anaesthetic is caused by a psychological effect such as fear and anxiety related to the dental procedure. The literature shows that allergies to local anaesthetics account for 1% of all adverse reactions, which is similar in incidence with the prevalence of contact allergy to methyl methacrylate [6] [7] [8] .
In the assessment of adverse reactions after local anesthesia, one must take into consideration also other factors 338 amides due to their completely different metabolic pathways [4, 10] , but, as the literature shows, such allergic reaction has been diagnosed in few patients [18, 19] .
The results of the presented research indicate that in individuals presenting anaphylactic symptoms in their medical history, such as intensified urticaria, angioedema and rhinitis, the risk of confirming the immunological background of lidocaine hypersensitivity is higher. Despite the recent advances in allergen characterization and increased awareness of selected allergens, the treatment of occupational allergies can still be improved. Many authors suggest that lidocaine should be included in the European series of basic allergic tests. Testing for hypersensitivity to lidocaine should be considered a periodic examination for general dental practitioners.
CONCLUSIONS
From the clinical practice point of view, the most important objective was to demonstrate the relation between the medical history indicating the anaphylactic nature of lidocaine intolerance, and an allergy confirmed by skin tests. It is necessary to underline the importance of a thorough medical history in individuals presenting symptoms of local anaesthetic intolerance. A relatively high incidence of positive skin tests in the investigated group, higher than in any other occupational group, is of very high importance.
ing to other authors, about 22% of patients that are admitted to the medical facility are developing a stress reaction when anticipating an injection, and 8% experience anxiety without any specific reason [12] . In rare cases, the occurrence of an autonomic reaction could be an effect of the vasoconstrictors added to solutions of local anaesthetics [3, 4] .
Severe allergic reaction to a local anaesthetic can resemble the symptoms of a rare disease -the deficiency of C1 esterase inhibitor, which must be emphasized. It is necessary to add that, according to many authors, symptoms of type I allergic reaction to latex can also be the cause of an individual's being incorrectly diagnosed as allergic to local anaesthetic [4, 13, 14] . The universality of latex products, and their presence in most medical and dental procedures, can lead to developing an allergy in almost everyone. None of the authors, however, has unequivocally commented on routinely performing allergic tests with latex proteins in patients suspected of allergy to local anaesthetics [4, 15] . In type I mechanism, the symptoms are reported after 30 min from administering the drug, but they can also appear after a few hours. In clinical presentation, skin reactions, such as urticaria, severe pruritus and angioedema, are prevalent. They can be accompanied by symptoms from airways, the gastrointestinal tract and the cardiovascular system, leading to anaphylactic shock. Type IV response is induced most frequently by the contact of the skin with a local anaesthetic, but localized edema can also be caused by an injection [16] . In clinical presentation, delayed reactions are usually visible after 24-48 h, but in the case of local anaesthetics, they can appear even after 2 h from administering the drug [4, 17] . Both types of hypersensitivity can occur in an individual independently. Taking the cross-reactivity under consideration, it is believed that they occur in the same group of compounds -amides and esters. There is, however, a belief that there are no reactions between the esters and
